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PARTICLES FOR ELECTROPHORETIC DISPLAY 
AND ELECTROPHORETIC DISPLAY APPARATUS USING THEM 

BACKGROUND OF THE INVENTION 
Field of the invention 

Related Background Art 

/vizftfrnx^Zo 

mitZTtzwvg, ±m<D~—x\zttft;s-v£z>^mwt vxm^m^n 
t>nm&itznx^%>. £K> &mtam^&mz>%b. i^m/vx^^ 
z\<Dm^. t}?-7 j )i$—*mzm.rt. m^->^y^-Lvxm^^>z\tx 

f0niLT« Harold D. Le e s^l:J:058ij|Snfc*i^i3 
6 1 2 7 5 

^■(D^^feTfB^^T*^»^^fi^H¥9 - 1 8 5 0 8 7^t:ii 

z<Dm<Dmm,ffcmm^giwu, mMmm^mnrc^mizmm^nrc-M<Dm 

mi 3 a, 13bt. ^tl^©ltl3a, 1 3 b ©MK3fe#;*nfc#1iMSE 1 2 
2te$Hfc3n&«^*»& j y : l 1£, — 3b«5ck5 
tcBBS$nfc^l«Sl 4 aM2«ll 4 b£, tioTM^nT^S. 

8D, Ml 4 a, 14 btcEPJnTS«JE©ffiittC^i;Tt^n^©liffil 4 aX 

i 4 b iznm.ikWiTz>&. mm*mm.ir 1 1 Ha, 1 4 b a*@B«£ 
mmmm^mmxu. ^m^rcmm.^m^i^mm^moztx^^no 
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id^^e^#MBS5 5- 1 0 3 5 2 7 ^KUgSgS *1T^5. 

nzmn?&%:mwff?&6 11736 smzmm^nx^^> e 

2000-20657 3g£*rr^5. 

V hmtfV'T—miLTtfftfflsfO 8 - 2 9 5 8 3 TtClBISnTV^. 
SSK, ^ffl#fFfg5 9 1 4 8 0 5^\Z. 2liO»^5 , K^ 

^z\n\ &mmwm<. ^•om^fjizmnr^nm.^m^mm.^ 

SUMMARY OF THE INVENTION 

mmmmw.?-<D%Lm<D'j>tsL< h%n^u±(Dmmm±m<D^x\ 

0 nm^±^0 1 ftmKTTftt), M«B 5 nmJEU:^ 1 

0 0 nmfilTT*(5, fr^ZimOMm<DmnA/MmB<Dm'£l£&5 / 9 5 J^± 
9 5/5J^TT&5il<fcaW£b^. 

mtZmmftL^VifiZftLm* 0 . 0 0 5 fi mJ^±/0^ 6 u m«TTS5 d tifift 
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ffitzmno^mw 2 mm%u±fr^> 9 0 mm%&,Tx$>^>z\ * u ^. 

#Sg01<0S5=©$8iW«, Sloi^lSfi, etiefDl^iSfM 

BRIEF DESCRIPTION OF THE DRAWINGS 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

OT, 0175M0 3 B^tltT, ^BJo^JSO^^OViT^ 

03ARtX3B«, ^B^^^^,^^iJ!,^ge(D^^^T^M0 

mj£zmnvTmmmm*&m^m&?i&&M2i±&z\£\zm^£. m*(Dm 
^m^-r^^oizu-Dx^^o 
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m^mm^mmz^m\z-M(DM^3 a, 3bOTu ±3&bfc 

$^>^, ±mvfcmm3 a, 3b<Dmm^mmz:t\zi±w^^o\zmm5^ 

^fswa, ^tD^^7K^mm<Dmmmm:^mm\zhmw.^mm(Dnm l ^Wi 
m^mmizbmmx%z> 0 z.z\n\ 7^^mmt\t, 0 3a^3bh*tj:5 

\Z, mmU4 aRZ$m2mW>4 b<DmJj&^-ttlfr—Jj<D&fo3 aXli3 
*A5J;5fC@3fiU fltM^KjS^Hffl*^ 1 3 a , 3 b icr^TW-SJ: 

o\zm!&isr£h(D&m<*'r&o z\n\znvx. mm&mmtte, #m&2£&^ 
&ts£D\z / mimm4 aRzsm2m®4b&w*<D&mmizmmis, m^mm 
^ffltfi^ss3a, 3b\zttVTmmjjfa (mmjjfa) \z&m?z>£o\zm 

fut, *mM<Dmmizxm^&m^ifcmm^m%L?i «, ¥±^^£o. 1 

/im^±2 0 Aim^T, £?£L< teO. 2 wm^± 1 5 Mm^TcDf&Bi bT^ 
f ©iftft 0. 1 t±m^m<D^n&<D%L=?-\&/\> H'J >^tt^«(Ci£ 

§ © t& s u < & d t \z $> z> . 
*^Hj©m^»^ffl^ i ^mT^m^mm^mmcDm^mz^ 

ii^TM&TZfiK m2\Z7lk-t<k?\z. fMtlTiffif 1 a^^lW 

MWi^ 1 a te, *i^m^»^/B5ft^ 1 J; D /h£ < , ^O, $ 6 
KttMif©¥W^0. 0 0 5 umU±6 uml^T. $?£L<«0. 
0 1 (Mm&±5 umMT<DmmT*&ZBfo%L¥T'&&o 

*mmmn%LTi ate. 111:^^1:, w.m&- -D<DMm®±m&m-? 
z>„ ?t£fr%*mM<Dmn^u&&i£Mzn^tt'^ 2 mmvftL&oimnn^ 
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lllg^tli M$Lfcm$>fcK)(D. W X ij^x + dx«}:fe§Sf 

iST =fn(x)dx 
o 

00 

£> = fxn(x)dx 

o / 

t^mxmmmm^i^^(D\zM^, ±'h2mm&tzu^nu±<Dmm<Dmm(DM 
mn^uti^tz. % <d &m z. t v , (sg^^/j^ e>n 



bv>. S5l:jfftl/<tt, iMS^Sf^MfifOf^Mtb?^, * 
Ml^ffltf 1 0 ttSttSHSSf 1 a©¥J9*fc«** 

10 0 nmU± 1 wmJ^T. £f £b< \Z 10 0 nml^±0. 8 ^mKTT, ftilTj 
©II4B0W»'5nmR±l 0 0 nmJ^T, £f£b<tel 0 nm^±l 0 
OnmfitTOO, *orl®i^0I^, «»A/«»B*^ 5/9 5^ 

mmmwvmtvTiz, mmm, mm, mm. mm, mn, #- 

dv7x>^-, , \io h'J7^- , tx«j >^;u-, 

>> 7>7"^7«^, n-x^>#;k C. I. kf^> h • l/y h\ C. I. 

tf^>h • -fxn— , c. i. tf^j* > h • c. i. y-ri/^hi/^ 

HI, C. I. V^VZYVyYA. C. I. 7V7HI/7H1, C. I. ^- 
y-y^V'yh'l, C. I. t-y>M/7F3 0, C. I. ^-iV7 V^f)V— 1 



7 



, C. I. ^-f l/y- C. I. 7y>yH^l/-9, C. I. 7->7 I s * 

^-15, C. I. ^— ->y#:/;i/— 3, C. I. ^— i/yZZfJl— 5, C. 
I. ^-^>h^;W-7, C. I. ^l/^h^U->6, C. I. ^— ~>y^ 
y*'J->4, C. I. ^-vy^U->6, # F5<y-A-f XD-, 
TXh-fxn— , ^-^JKXD-, ^-7 1 — MXD-S, A>1f-rxp — G 
! A--7^>h-fXD-NCG, .^-h7y>l/-+, t'J^f>tl/>y, A 

B, 77^ hA-f tl/yHB, ;*3^WVf:*Iyy HI/- □/tJPh^l/-^ 7 

;k&u:?>— tf^h'J7^-i/-+> tt^UHx d-^>6g 

V-^> D-^>B, 7 tf^>hy**U->B, 

h^U->U-^, 7 7<tMXP-^iJ->G^©f^ Orient 
Oil Black (t'Jx> Mfc^ttfi], S urn i k, a r o n Bri 1 
liant Blue, Suraikaron Violet Cfe^t^lUtt^ 
), Kayac ry 1 Black, Kaya 1 on Polyester B 
luc, Kayaron Polyester Red C B &{fcW&t&to > S p 
ecial Black 550 (Debus s att), Raven 410, 
12 5 Otza CColonbian Carbo nttK BY- 0 0 4 [H^T 

-l bj6>5fcB, Dfma^, ^mm^, $-x?jk7 3 >i^ 

Tit *5£W<DMmi a^^1-§i»S*ffllif 1 ^Mt^feOTStl 

^pg^^n^v^t, jyfctfjKH 7^7 u;m^ **^u;wBk -f^xi>^ 
— K ^^7^u;i/^x^;i/n-y^;u7^ u i/-h, ^^^u;i/^x^;p 

n — ^7 U I/— h . i so-7W7'Jl/-h, iso-7W^ 

7Ui/-h, 2 -x^u^^ur^ u i/- h^©7^ u;i/^7;u^;vxt;^;i- 
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- 2 -h Hn^yyn t?;k U 3 - ^ d d - 2 - 1 Ho^yyn 

7^'J1/-K fh7kFP7Jl/7'JJM^7UI/-h, 7^7 U ^7^ U k- 
K 7t7'JJM^7 U 1/- K ^tfUT^UU-K 7* U ^ ^ V U l>- K 
7^U^'JyyJk ^^U^Bfc^U vi^k 7^UJ^y^W$yi 
3^k ^7 7 , JMy/fJl/7 5 7l5 1 Jk 7 7UJHIyX^7 5;i5 1 Jk 
^^^'Ji^yX^kT^/xm 77UJHTh7kHP7;i/7U;k 

^ u;i/$^h^fc Hay;k^u;w^(D7i7 u^Mxx^i^&tJ^^ u;nft 

X7fJH> 7^U;i/75h\ ^^^U;W7Sh\ N, N-fy^^;i/7^ u;P7 
5 h\ N, N-v>^^;U^^^ U;P7 5 F^©7^U;k7^ KMM^^i^ 

^k>, ^PP^^7fl/>f©Xf k>R^o7JWtfe[iAny>i 

— ?Mk X3MH£x;l/X— ^;k n-7°Ptf;i/h:x-;kx— i so-7^1/ 
t:x;kx-^;k n -y^;i/t:x;i/x-^;i/, f ©hXjkx-r^i, 7UJk7 
;i/xi-;i/R^c»xx^;kSfc«x-7";^, 77UnxhUJk ^^^upx 
h'jjk h*xjkxjv*>n, p-x^I/>t;;1/^>^ bfx;wtr u>?>/ 
kfnUH>, 7^7'JoxhU;k ^^^UnxhUJk i&ttt:x;k Iftfx'j 
5r>> 3$fttfx;k Mk'x'jT>> X5Pl/>> :/Pk!k>, -TV^I/X 
p71/>, y^x>, n-^d-;^^ u;k7^ h\ N-^^n-;i/^^^ 

U^75 b\ i7*U yyJkTUikx-fJk r-^^^UP + y^PlfJl/hU^h 
^>y-^>, fc*x;kh >J7-fe h^y->7>, tfx;k h U ^ h^y->7X ^cofifi 

*j v i t & m v i ^ m 5fe £ o 

^nf>#i#©l^i^J<!:bT[S, 2, 2' -7^t , 7-fV7fPX 
MJJk 2, 2' -TVfcf* (2, 4-> ? p<^;k'tknxh \})V). 4, 4-7 
ytfX (4-iy7y^>^>^), 2, 2' -771:7 (2-^5 1 Jl'-N-7x 
x;i/^Dkf^->75 v» >VW HP7P7< H^cD7^fi^^^J, ^"7D 

^k^v^-tf*- K t -7fMJkt+W77fl/- hS.M^kTK 

m> iiM^u^A, Mm7>^ex-7A^(DM^^a^pi^jsfc«c:n 
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K^^k ^ttx^;k ftat^^k ^xfji/, x^i/>^u=i-;i/ ; eyT-fe 

;k mfXfh7kh'o77>, x^>^U3-;i^e/y^;i/x-^;i/, 
yif 1/ y V u xi -;u^e / y ^;i/x-^-;k x^p k >^ u xi / x^ji/x- 
t\>W v S/X^1/>^U n -^t / x?JI/X-fJ^ox-f;ViS^x-fJl'7 
)Vn—)VM ; Tir h>, y^;Ux^;U^ h >, ^JM* h >^(Ddr h 

>^;^\^-y->, ->^n^it>, ^^>, ^>if>, Ml/X>, +vl/>f 
©0WbJc*9l ; ^dd*;va, MftMii, l, ^dd^ 
>-tf>, >?^DD^>-tf>, //do h^x>^OADyMb^7jcii ; 7t H 
Xh'JJk y^W5X €/X^y-;|/75X y^?MM75 H, fcf 

IM^lCte, t-fMxn-3G, 77-Xhtl/>/G, ^r^OVVv H 
5B, ^M-Ytl/^ h#7^nl/7^X^-RR, xay^h^'j-v 
G> t-fJl/7*7^>GR, X-^>7*7 7^X6 0, Val i fast' Red 
, Valifast Yel low, Oplas Red, Oil Scar 1 
e t CtUX> Mb^ttJB. Oil Blue V, Oil Green, B 
right Green, Sud a n I V, Sudani I I {*Mi£X3tm 
, Sumiplast Blue, Sumiplast Red HFG, Su 
miplast Red HF4G, Sumiplast Yellow, Wh 
itef lourB C{±£:te#Iiti±Sn , Macrolex Red GSC 
AWx;P • S^A^&gn, Microl is Blue, Microl is 
Green CB^A'tf-T^— tfcfilh Orient Oil Black C^" 
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Ux> Mb^tiS}), Sumikaron Brilliant Blue, S 
umikaron Violet C&£te#I!ttt§« , Kayacryl B 
lack, Kayalon Polyester Blue, Kayaron 
Polyester Red tB*<kMftM) tftfUStf &ns. 

>^®fgt£#J, 7^3Simifffi«tt»J, ^n*^a#U7-, ^77«'J7- 

^>-tf>, h;ux>, +~>v>, TyT>&fcit*m'u£0&mm&8kikfcmm 

-fe;KDrt^27jfe^bT«> in-s i tufc J^M£-&, 37tM-ya> 

-*;|/AX;i^t: Kttflg, ^75>-*M7;i/TbHm #>J75H, #U 

*~>«MB, *U77UMxXf;K ^U^^7UJ^X7,r;k ^UMtfx 

— 7j, I«3a, 3blC«, ^'Jxfl/>T^7^l/-h (PET), #'JX 
— T»;Ht;U'7s|-> (PES), ^'J-f5 H (P I), ^Ux^l/>;h:7^l/- h (P 
EN), tfg*— h (PC) ^©tHU V-7^;l/A^Vi«7^^X, 

S/c, M4 a, 4bCH A'^-x>^pJ^3g«14TO^e>^©J;^^t) 

M0J«@ibxf4m'fk'f >^«7Atf ( i to) &<H£*}§tf.3 

ui^ttS. 7^*3, IH 3 A^rX3 B {C^T7k¥^»SmM&Ml^BT«, 
— 7jO«M4 b^M^#:tC^$n, ftii77CDmS4 a«, ll4btfm§ 

niCPie>n^> : fo(DT«^<, ili4a, 4 b£|5j— I^CMltfeS^. d 
<£>i§£\ tl4b«I^fc(if^Tff, li4a, 4 b d £ 

$61C «4a, 4 b^£®5<£5fc*g£t/f *feSSJi£ 
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IS. #'J7^UU-h»IB, #U^^^Ul^-h«MB, #y#-#*-M»JB, 

(3) iBM*^bfc^^s«jc:g5sr-rs^^ 

mmz\t.mmM.W]^mn=^i tmc&&ttv. m^omm^mm^nr^mmz 
®£tem\zmix%<k<, mmtntez&sizmmm&mwrztmz, ^om 

-rz>z\£\z&<o. m^mm^wt bttt*7-is*n z t&xzz>o 
*&m<DMmiz&nte. mmmm^mm.^nt, »%<^ : b-^± 

&nffi<DmW(\z£ntt. iM»sf i ©«g^2 o izm^ 

&S»C-'0^±©«Sffi^:fii*^r-rS®^*fi[ : ?B, W, R, G, Bu, Y, M, 
C, 2ii©WWA, fcMBSHJMfcB, S^fcig^C^flsSilLfc. 
<0»i^B> 

t>— ifry^^vZ (=IW^t:TOi=3 0nm) 5 011^ 43 
it;iMlllfP aliogen Black L0084 (BASFfi : 

^mm= 2 o o nm) 5 om«6&s*i£L£. tgstei (is^asn^ 

Bfig! CAPA- 7 0 0) S:fflViT^$:SteLfei^^>, 01l:St«fc^!5:2 

OiMM«2 0 0 nral;$ot 
<0»«[ ; ?W 1 > 
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<IKtfR> 

Onm) 4 5ftagP<h, /^-7^>hV7HBL (¥W=5 0 0 nm) 5 5 

mmu&M&v. mur tvrc 0 mnBtmm\zm.m^miM^rctz.^, 3~d<d 

Ilil0 0nm<!: 5 0 0 nml:^ofco 
<I»G> 

¥tf*>htfV->B*m&. .#SRU «g3 0 nmi 10 0 nm« 

te3 0 nm, ^Olll^fttl 0 0 nml:$ot 

<iffifBu> 

2 0 0 nmOft^^Jj-fcSb, -tn-^ns OlIgf^L, »ut bTc» 

mmBtmm\zn.m&®]mvrctz.?>. mi\z^r^oummm±m^mvx^ 

fzo f©ife^tUi^i^Itt2 Onm, fc5-OOfiSfi^IB2 0 0 nm 

®*Ha-7-Ytt, ili^l«5 0 nmi 7 0 0 nmT*ofc. 
0#tl£?Mtt, .IHftS^ttttl 0 nmt3 0.0 nmT&ofco 
WWIft^Ctt, MIMIi5nmi 5 0 nmt 3 0 0 nmT&ofco 

<*MB$HiMfcA> 
<«M8#fHfcA 1 > 

x^i/> ; ey^-5 oaasut/tt^Ha^wi : 5 omm^m^^. mm 
ftmmA(DftM£mm\zmmttgmwm\zTM&vffimftmwiA 1 

A 2 > 
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<»tiAR> 

»MAR0»4lifR £M*4*i^GKftA|l^cW&T\ HfJlil^MA 
«MABu> 
ABu^ifc. 

<t(Dm<Dmmft%Lm> 

c £#fc„ 

<ttmm.B> 

M*;k>OA4 0li^ 7K6 OS»^©^%^^§^m^A(D^<h|pl 
2 %-feD^r>7K^4. 3g, #i$:f&B8. 5 g, 2 0 %^7jc 5 0 g 

mmm 1 

jsm§#i«a 3 5 g, ^tf-;w^>if> i g&£tfm-&mt&mA i bn cry 

1 m mT$)ofco 

**1 a £ F*3& L El 2 Kl^f <fc 3 U T-fe^T & S £ £ o fco 



HIM 2 
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mmm 1 <DwmwmA<Dftt> k> \zmm^mmA isi5g, mm^mmA 2 

^JSfll 3 

mi: 5 0 0 n m(Difii^^ l & fe SMi^f. ¥*3feg3 0 nmt 
1 0 0 nm<DM&mn&M&Vfr1b<D-V&Z>m&mn, ^SS2 0 nmt2 0 

mmmivmmftffi.mAvRibQizfflmttMmAY. »mam, 
tiAc^^t, mt. nmwi t ra»o*ttT*n^n¥^as 5 0 nmt 

7 0 0 nm©3lfi®**£^L&*>©T&53t&ffi#K 1 0 nrai 3 0 

i50 nmi 3 0 0 n irKDz/7 >&MU ^M^VTc^O)^^^ y7 >£M*4£ 

5 

mu3 bo^u-f 5 f (p i) y ^ )Vh,(D^m\zi to cos^A't^ > • 

4b£^/&Lfc (0 4 A). ^,-#'J-f5H7>fM3bl:tt5 0mmX5 0 

mz. m2m®4b<D&m\z&. ^f^>t^$^$tTa^$^ 
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®,4 btmu&<koizi^(Dmm\z&tf&-&(DMm\zm!&vfco tit, z<d 

-r^Xg£3IU^D3gT^<i:(Cj;0 4 0 firrKDM'Zlzmj&Ufco 

"&\z, mm5(D±m'rut)%&ms atcDmsmizmmm^ommms^m^ 
u ±m^rcmmmm^mm.^ 1 £ ltiiiw i -e^bfcufe^^ 1 n 

3#tm2& i o oiigist, #m*!na?»jtbT©^-7.^>gg3iA*;i/ho. is 

MiM^bT^M^ilt, ^<£#M£PSlt5ftl;:^b£: (04 C# 
f $ 2 0 0 wm©PET7^ j^^/^53tiiai4©S«3 al:(l PS 

m5\zttmTz>&wizmMm8 zmfov (H4Dti) 1 l^^d 

ftmi^fcmi^mw&m^T, mnmf£\z± sov, mEEfMPtm oms e c 

^mmmizm^rcnm.^mm^m^m, mmmz^nvT^ztc®. mm 
fimmznf£M&izi*M&<Dmm±\zm j &fr\z&m-tz>o mx\t. %z2mm4 
b^iEMi4tcb^i«M4 a zfummzL ferns, m&<Dmm*mm^m%L? i 

aiatfiififii^ diii4a^0ii) tfmm-zn2>z\ttt£ 
^©tiMi^itf i ttfifeMt^fe^i i ti4 a^ommz^ 

i!jT£fc#>> S^3 a© tt$J#J^ Ife©^lll4 a<hlfe©l^ 



ii«iJ6 
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h* (yx7'D>^$*JW OLOA 1 2 0 0)£0. 511^^11 
ms e cT^^lfofe. 

timing nrcm&izumm&(Dmm±\zm j pfriz&m-?z>o mz.& m2mm4 

b^gttlililSi4 a^MtftcbfeJ®^, efi©t^il^tf 1 

B^fDm^m^ i L^m.mmbt>w, 1 n@4 aj^noM^is^n 
afe©«m^«j^ffl^ i «h^^t^^^^ iti4a smvmmz® 

*mmm-ch. &<Dm^ti\zmnrz&m£^&nrzo 
mmrn 1 

s«iffl8fi tisTM&mn, -wyptemw* ^ry^mn^m 
' ^mmu^-i >mzMj&v, mmzn&. ^yy^mMMmm. 

^^ffit^co &mm&n >mzi&f&\.. mmzm&. ft&<Dmmtkmm 
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WHAT IS CLAIMED IS: 

1. »ffi+fc«*«fc^£rt&U 0. 1 /xmM0 2 0 u 

/ 

/ 

3 . MfB^3lM^;W^&^g&3^& < £ ^~m&,±(Dmn(DM^ 

0 0 nm^±^o 1 Aim&TFT&D, «<£^B ©TOftiS^* 5 nm 
/ 9 5 £A±^0 9 5/5 OTT^^Iff^ 3 iClBtfeO«m^»^ffl^c 

5 . i!ufSMMi^cD¥^@;^ o . 0 0 5 m mJ^±^0 6 m m^TcDfg 

m-c&ztmm 1 hib«cd«^ij!js^^o 

1 }C|B«fe<7)m^»^ffl^ 0 

^&mm.tkW}^mw\z&^T, iiMitf^its 1 iz$zm<Dmm.$kW) 
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ABSTRACT OF THE DISCLOSURE 



